Chemical context
In natural science, there are some essential concepts concerned with symmetry, among which chiral symmetry is one of the fundamentals in all fields of physics, especially magnetism in solid-state materials. A chiral magnet in solids is of great interest in both science and technology. These magnets have been studied for novel phenomena such as chiral magnetic soliton lattices and use in future spintronic devices such as magnetic memories and logic gates. The critical point is that the crystal-structure chirality affects the arrangement of magnetic moments in these materials. The symmetry of crystals plays an important role in the spatial arrangement of the magnetic moments. For example, the intermetallic compound YbNi 3 Al 9 has a trigonal ErNi 3 Al 9type structure in space group R32, a member of the Sohncke group (Gladyshevskii et al., 1993) . This compound exhibits a characteristic helical magnetic structure, reflecting the symmetry of the crystal . To study magnetism for chiral symmetry, we focused on the intermetallic compound R 5 Si 4 (R = Pr and Nd), which has a
Structural commentary
The crystal structures of Pr 5 Si 4 and Nd 5 Si 4 refined in this study are essentially the same as those determined previously, belonging to chiral space group P4 1 2 1 2 (No. 92) for R = La, Ce, and Nd (Yang et al., 2002a; Sato et al., 2018) . The asymmetric unit of these compounds consists of three Pr (Nd) and two Si atoms. The Pr1(Nd1) atom occupies the Wyckoff 4a site, and the Pr2 (Nd2), Pr3 (Nd3), Si1 and Si2 are located on the general position 8b sites. The principal units in the crystal structures of Pr 5 Si 4 and Nd 5 Si 4 are illustrated in Fig. 1 , and selected bond lengths are given in Tables 1 and 2 . The Pr1(Nd1) coordination environment in these compounds can be described as a distorted cube with four Pr2 (Nd2) and four Pr3 (Nd3) Symmetry codes: (i) Ày + 1, Àx + 1, Àz + 1 2 ; (ii) Ày + 3 2 , x + 1 2 , z + 1 4 ; (iii) x + 1 2 , Ày + 3 2 , Àz + 3 4 ; (iv) Àx + 1, Ày + 1, z + 1 2 ; (v) Ày + 2, Àx + 1, Àz + 1 2 ; (vi) Àx + 1, Ày + 2, z + 1 2 ; (vii) Ày + 3 2 , x À 1 2 , z + 1 4 ; (viii) y, x, Àz + 1; (ix) x À 1 2 , Ày + 3 2 , Àz + 3 4 .
Figure 1
Principal units in the structure of (a) Pr 5 Si 4 and (b) Nd 5 Si 4 , illustrated using VESTA (Momma & Izumi, 2011) . Displacement ellipsoids are drawn at the 90% probability level. Symmetry codes: (i) Ày + 1, Àx + 1, Àz + 1 2 ; (ii) Ày + 3 2 , x + 1 2 , z + 1 4 ; (iii) x + 1 2 , Ày + 3 2 , Àz + 3 4 ; (iv) Àx + 1, Ày + 1, z + 1 2 ; (v) Ày + 2, Àx + 1, Àz + 1 2 ; (vi) Àx + 1, Ày + 2, z + 1 2 ; (vii) Ày + 3 2 , x À 1 2 , z + 1 4 ; (viii) y, x, Àz + 1; (ix) x À 1 2 , Ày + 3 2 , Àz + 3 4 .
Figure 2
Parts of the crystal structure showing five distorted body-centered cubes sharing Pr2-Pr3 edges (polyhedral drawing). Si1 and Si2 atoms form dimers with atoms Si2 and Si1, respectively, of the adjacent unit. lengths of 3.4725 (5)-3.6265 (3) Å and Nd2-Nd3 bond lengths of 3.9094 (4)-3.9752 (2) Å ]. In addition, the Pr1(Nd1)-Si bonds protruding through the distorted rectangular faces formed by two Pr2 (Nd2) and two Pr3 (Nd3) atoms have Pr1-Si bond lengths ranging from 3.0985 (13) to 3.1780 (13) Å and Nd1-Si bond lengths from 3.0744 (15) to 3.1661 (16) Å . The distorted cubes are connected through common two Pr2-Pr3 (Nd2-Nd3) edges, and Si1 (Si2) atoms form dimers with Si2 (Si1) atoms in the adjacent unit (Fig. 2) . The Si1-Si2 bond length in Pr 5 Si 4 is 2.4738 (16) Å , and that of Nd 5 Si 4 is 2.482 (2) Å . The extended structure is shown in polyhedral representation in Fig. 3 . The structure is built up by distorted body-centered cubes consisting of Pr (Nd) atoms, which are linked to each other by edge-sharing to form a three-dimensional framework. This framework delimits zigzag channels oriented along the [100] and [010] directions, in which the Si-Si dimers are situated.
Synthesis and crystallization
We have succeeded in growing single-crystalline samples of Pr 5 Si 4 for the first time. For Nd 5 Si 4 , Roger et al. (2006) obtained a very small single crystal, but we have succeeded in growing a large single crystal. These compounds are incongruently melting compounds (Shukla et al., 2009 ), so we synthesized source materials with the non-stoichiometric molar ratio of Pr (Nd):Si of 58:42 in a mono-arc furnace. Each melted button of source materials was turned over and remelted three times to ensure homogeneity. Single crystals of Pr 5 Si 4 and Nd 5 Si 4 were grown by the Czochralski pulling method in a tetra arc furnace in an argon atmosphere on a water-cooled copper hearth. A tungsten rod was used as a pulling axis with no seed crystal, and after optimizing the initial conditions of the growth, the crystal was pulled at a constant rate of 12 mm hour À1 . The sizes of the grown ingots were about 30 mm in length and 5 mm in diameter. The grown single-crystal samples were characterized by powder X-ray diffraction using a Rigaku MiniFlexII diffractometer with Cu K radiation. The powder X-ray diffraction peaks can be well indexed based on the tetragonal Zr 5 Si 4 -type structure. In addition, it has been confirmed that the whole grown crystal is a single grain crystal by means of the back-reflection Laue method.
Database survey
A survey of the Inorganic Crystal Structure Database (ICSD; Belsky et al., 2002) for Pr 5 Si 4 yielded three hits. In all three, it is reported that Pr 5 Si 4 has a Zr 5 Si 4 -type structure (Smith et al., 1967; ICSD 649362; Yang et al., 2002b; ICSD 95099; Yang et al., 2003; ICSD 98352) . On the other hand, for Nd 5 Si 4 , previous reports have shown that Nd 5 Si 4 has two types of crystal structure, a Sm 5 Ge 4 type (Raman, 1968; ICSD 645983; Roger et al., 2006 ; ICSD 154658 and 154659) and a Zr 5 Si 4 -type structure (Smith et al., 1967; ICSD 645939; Mokra et al., 1978; ICSD 645946; Eremenko et al., 1984; ICSD 600990; Yang et al., 2002a; ICSD 94987; Yang et al., 2002c; ICSD 190404; Cadogan et al., 2002; ICSD 190404) . Roger et al. (2006) reported that Sm 5 Ge 4 -type Nd 5 Si 4 could be obtained only with the addition of a tiny amount of boron of less than three at.% in the initial mixture, and that when synthesized with Nd and Si alone, Zr 5 Si 4 -type Nd 5 Si 4 was obtained.
Refinement
Crystal data, data collection, and structure refinement details are summarized in 
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Nd1 0.81184 (4) 0.81184 (4) 0.500000 0.00637 (9) Nd2 0.51490 (3) 0.36933 (4) 0.12498 (2) 0.00518 (7) Nd3 0.51034 (4) 0.87021 (4) 0.04676 (2) 0.00649 (7) (14) 0.00700 (13) −0.00027 (9) −0.00098 (11) 0.00152 (11) Si1 0.0060 (7) 0.0066 (7) 0.0054 (6) −0.0007 (5) 0.0001 (5) 0.0001 (6) Si2 0.0069 (7) 0.0073 (7) 0.0093 (6) −0.0016 (5) −0.0015 (6) 0.0017 (6) Geometric parameters (Å, º) Nd1-Nd2 i 3.4725 (5) Nd2-Nd3 vii 3.9061 (4) Nd1-Nd2 ii 3.5021 (5) Nd2-Si1 x 3.0366 (16) 
